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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/EP97/06103 

I. Basis of the report 

1 . This report has been drawn on the basis of {substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments)'. 

Description, pages: 

1 -44 as originally filed 

Claims, No.: 

1 -22 as received on 07/1 2/1 998 with letter of 04/1 2/1 998 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 

III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-obvious), 
or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
H claims Nos. 20-22 . 

because: 

□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an international preliminary examination (specify): 
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□ the description, claims or drawings {indicate particular elements belo)A/) or said claims Nos. are so unclear 
that no meaningful opinion could be formed {specify): 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

K no international search report has been established for the said claims Nos. 20-22. 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-19 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 






No: 


Claims 


1-19 


Industrial applicability (lA) 


Yes: 


Claims 


1-19 




No: 


Claims 





2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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Point V. 

1. The following documents are cited in the search report. The numbering will be ad- 
hered to in the rest of the procedure ; 
D1 : WO 95/24447 
D2 : EP-A-0596437 



2. The present application does not satisfy the criterion set forth in Article 33(3) PCT 
because the subject-matter of claims 1-19 does not involve an inventive step in 
respect of prior art as defined in the regulations in view of D1 or D2 (Rule 64(1)- 
(3) PCT). 

2. 1 Document D1 , closest state of the art, relates to biodegradable polymeric 
compositions, in which the polymer is the continuous phase and starch is the 
discontinuous phase. Said compositions face the same problem as disclosed in 
the present application : the diffusion and loss of water (or of the plasticizer), 
especially in low humidity conditions, induce an embrittlement of the product (see 
p. 4, I. 10-16), due to the fact that the dispersed phase becomes insufficiently 
plasticized. In order to solve said problem, a decaglycerol tetraoieate, called 
stretching agent, is added to the composition (see p. 19, I. 30). 
Usual plasticizers are used as well, like glycerol acetates (see p. 15, third 
paragraph). 

The difference underlying the present application is that use is made of a 
compound, called "interfacial agent", which is an ester of a polyol with an acid 
having a dissociation constant pKa lower than 4,5 (this excludes thus compounds 
like glycerol acetates, as acetic acid has a pKa of 4.7, greater than 4,5). 
Furthermore said interfacial agent is characterised by a hydrophilic/lipophilic 
balance index value (HLB) greater than 8. 

However, up to now, no special and unexpected technical effect or advantage 
resulting from the use of these interfacial agents has been demonstrated yet by 
(comparative) examples in view of the polymeric compositions of D1 . 
The problem solved by present application can thus be considered as a way to 
prepare further biodegradable polymeric compositions, in which the polymer is the 
continuous phase and starch is the discontinuous phase, which keep good 
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mechanical properties even in low humidity conditions. 

It would then be obvious for a skilled man, faced with the here above mentioned 
technical problem, to propose the alternative compositions of the present 
application. 

2.2 Document D2 proposes the use of a macromolecular phase compatibilizer, for 
instance a block copolymer, which contains a part that is soluble in the starch 
discontinuous phase and another part which is soluble in the polymeric continuous 
phase (see page 4, lines 36-41 and claim 4). 

On the other hand, the present application proposes the use of interfacial agents 
of the ester type, as they can compatibilize starch/polyester systems due to the. 
interaction between the free alcohol groups of the ester and those of the starch 
and between the ester groups of the ester and the polyester phase (see 
description p. 5, sixth paragraph). 

Here again, the difference underlying the present application compared to D2, 
namely the use of specific ester rather than a block copolymer, should bring ' 
unexpected effects or advantages in view of D2. 

In absence of comparative tests and examples showing an improvement in view 
of D2, the technical problem solved by the present application is to be considered 
as to provide alternative biodegradable polymeric compositions, which are 
capable of maintaining their mechanical characteristics even in low humidity 
conditions. 

Consequently no contribution for the assessment of an inventive step can be 
acknowledged. 



Point VII. 

1 . In the description p. 23, the cited document WO 93/07123 should probably read 
WO 93/07213. 

2. Furthermore, contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant 
background art disclosed in the document D1 is not mentioned in the description, 
nor is this document identified therein. 
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Point Vlli. 

The present application does not satisfy the criterion set forth in Article 6 PCT 
because the following claims are unclear. 

1. In claims 10 and 1 1 the plasticizer is not to be distinguished with the interfacial 
agent. Therefore it is suggested to add a sentence like the one in the description, 
page 10, fourth paragraph, where it is clear that the acids used for the ptasticizers 
are different than the one used for the esters of the interfacial agent. 
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CLAIMS 



1. Biodegradable heterophase polymeric compositions 
having good resistance to ageing and to low humidity con- 
ditions, comprising thermoplastic starch and a thermo- 
plastic polymer incompatible with starch, in which starch 
constitutes the dispersed phase and the thermoplastic 
polymer constitutes the continuous phase, containing an 
interfacial agent selected from the following class of 
compounds : 

- esters of polyols with mono- or polycarboxylic acids 
with values of the dissociation constant pK lower than 
4.5 (the value relates to the pK of the first carboxyl 
group in the case of polycarboxylic acids), characterised 
by hydrophilic/lipophilic balance index values (HLB) 
greater than 8 . 

2. A composition according to claim 1, wherein in said 
esters of polyols the polyols contain 3 or more carbon 
atoms and 2 or more alcohol groups. 

3. Compositions according to claim 2, in which the 
polyol is glycerol • 

4. Compositions according to claims 2 or 3, in which 
the esters are monoglycerides . 

5. Compositions according to any of the preceding 
claims 2-4, in which the ester is an ester of oxalic, ma- 
lonic-, succinic, adipic, glutaric, maleic, citric, tar- 
taric, lactic, or mono-, di-, or tri-chloroacetic acid* 



AMENDED SHEET 



46 



6. Compositions according to claim 5, in which the es- 
ter is (on average) the monoglyceride . 



7. Compositions according to any of the preceding 
claims 1 to 6, in which the ratio by weight between the 
thermoplastic starch and the thermoplastic polymer incom- 
patible with starch is such that the starch constitutes 
the dispersed phase and the thermoplastic polymer consti- 
tutes the continuous phase, 

8. Compositions according, to any of the preceding 
claims 1 to 7 , in which the quantities of the esters used 
are from 0.5 to 2 0% by weight relative to the total com- 
position . 

9. Compositions according to any of the preceding 
claims 1 to 8 , comprising a plasticizer. 

10. Compositions according to claim 9, in which the 
plasticizer is selected from polyols with 3 or more car- 
bon atoms and with 2 or more alcohol groups, the polyols 
possibly being etherified or esterified. 

11. Compositions according to claim 10, in which the 
polyol is selected from glycerol, sorbitol, etherified or 
esterified sorbitol, ethyleneglycol and trimethylolpro- 
pane . 

12. Compositions according to any of claims 9 to 11, in 
which a quantity of plasticizer of from 1 to 100% by 
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weight relative to the starch is used. 

13. Compositions according to any of the preceding 
claims, in which the ester is used in a ratio of from 
1:30 to 1:2.5 by weight to the starch. 

14. Compositions and materials according to any of the 
preceding claims, in which the thermoplastic polymer is 
selected from aliphatic or aliphatic-aromatic polyesters 
obtainable by polycondensation of hydroxyacids with 2 or 
more carbon atoms, or from the corresponding lactones or 
lactides, or by a polycondensation of a diol with 1-12 
carbon atoms with a dicarboxylic aliphatic acid or with 
mixtures thereof with dicarboxylic aromatic acids . 

15. Compositions according to claim 14, in which the 
polymer is a poly-e-caprolactone . 

16. Films as obtainable from the compositions of any of 
claims 1 to 6 • 

17. Use of the film according to claim 16 in the manu- 
facture of nappies, of sanitary towels, of bags, of lami- 
nated paper, of laminates and of films treated with inor- 
ganic products, such as silica and aluminium. 

18. Use of the films of claim 16 in the agricultural 
field and for cellophaning. 

19. Use of the compositions according to any of claims 1 
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to 15 for the manufacture of expanded materials usable in 
packaging and of disposable articles. 

20. A material as obtainable from heterophase composi- 
tions comprising thermoplastic starch and a thermoplastic 
polymer incompatible with starch, in which the starch 
constitutes the dispersed phase and the thermoplastic 
polymer constitutes the continuous phase, characterised 
by a microstructure of the dispersed phase in which at 
least 80% of the particles have dimensions smaller than 1 
|am. 

21. A material according to claim 20, in which the aver- 
age numeral particle size is between 0.1 and 0.5 |jjn. 

22. A material according to claims 20 or 21 in film 
form. 
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CliAIMS 

1 . Biodegradable heterophase polymeric compositions having 
good resistance to ageing and to low humidity conditions, 
comprising thermoplastic starch and a thermoplastic polymer 
incompatible with starch, in which starch constitutes the 
dispersed phase and the thermoplastic polymer constitutes 
the continuous phase, selected from: 

A) compositions containing an interfacial agent selected 
from the following classes of compounds: 

a) esters of polyols with mono- or polycarboxylic acids 
with values of the dissociation constant pK lower than 4 . 5 
(the value relates to the pK of the first carboxyl group in 
the case of polycarboxylic acids) , characterised by 
hydrophi lie /lipophilic balance index values (HLB) greater 
than 8 ; 

b) esters of polyols with mono- or polycarboxylic acids 
with less than 12 carbon atoms and with pK values greater 
than 4 . 5 and having HLB indices between 5 . 5 and 8 ; 

c) esters of polyols with C12-C22 fatty acids having HLB 
indices lower than 5.5, the esters being used in quantities 
of from 10 to 40% by weight of the starch; 

d) non-ionic, water-soluble surfactants which, when added 
to the starch/ thermoplastic polymer compositions indicated 
above > migrate in water by no more than 30% wt of their 
concentration after the material containing them has been 
immersed in water for 100 hours at ambient temperature, 

e) reaction products of an aliphatic or aromatic diisocyan- 
ate with a polymer containing terminal groups reactive with 
the diisocyanates; 

B) compositions wherein the thermoplastic polymer incompa- 
tible with starch is a polyester comprising repeating units 
deriving from hydroxyacids with more than 2 carbon atoms 
and/or from aliphatic dicarboxylic acids, and in which the 
ratio R between the average viscosimetric molecular weight 
and the melt index (measured at 180«>C under a 5 kg load) is 
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greater than 25,000. 

C) compositions wherein the thermoplastic polymer incompat- 
ible with starch is selected from the group consisting of 
aliphatic-aromatic copolyesters , polyester-amides , 
polyester-ethers , polyester-ether-amides , polyester- 
urethanes and polyester-ureas, said compositions being 
obtained by extrusion under conditions wherein the content 
of water during the mixing of the components is maintained 
from 1 to 5% by weight (content measured at the exit of the 
extruder, prior to any conditioning) . 

2. A composition according to Claim 1, wherein the composi- 
tion is selected from the group A) compositions and wherein 
the esters are obtained from polyols containing 3 or more 
carbon atoms and 2 or more alcohol groups. 

3 . Compositions according to Claim 2 in which the polyol is 
glycerol . 

4. Compositions according to Claims 2 or 3 in which the 
esters are monoglycerides . 

5. Compositions according to preceding Claims 2-4, in which 
the ester a) is an ester of oxalic, malonic, succinic, 
adipic, glutaric, maleic, citric, tartaric, lactic, or 
mono-, di-, or tri-chloroacetic acid. 

6. Compositions according to Claim 5 in which the ester a) 
is (on average) the monoglyceride . 

7. Compositions according to Claims 2-4, in which the ester 
b) is obtained from caproic, suberic, or azelaic acid. 



8. A composition according to Claim 7 in which the ester 
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is, on average, the monoglyceride . 

9. Compositions according to Claims 2-4, in which the ester 
c) is, on average, the monoglyceride of lauric or- oleic 
acid. 

10. Compositions according to Claim 2, in which the 
surfactant d) is selected from alkoxylated substituted 
alkyl phenols with HLB indices greater than 10. 

11. Compositions according to the preceding claims 2 to 10 
in which the ratio by weight between the thermoplastic 
starch and the thermoplastic polymer incompatible with 
starch is such that the starch constitutes the dispersed 
phase and the thermoplastic polymer constitutes the 
continuous phase. 

12. Compositions according to preceding Claims 2-9 in which 
the quantities of the esters a) and b) used are from 0 . 5 to 
20% by weight relative to the total composition. 

13. Compositions according to the preceding claims 2 to 12, 
comprising a plasticizer. 

14. Compositions according to Claim 13, in which the 
plasticizer is selected from polyols with 3 or more carbon 
atoms and with 2 or more alcohol groups, the polyols 
possibly being etherified or esterified. 

15. Compositions according to Claim 14, in which the polyol 
is selected from glycerol, sorbitol, etherified or esteri- 
fied sorbitol, ethylene glycol, and trimethylol propane. 

16. Compositions according to Claims 12 to 15, in which a 
quantity of plasticizer of from 1 to 100% by weight 
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relative to the starch is used. 

17. Compositions according to Claim 16, in which the ester 
a) or b) is used in a ratio of from 1:30 to 1:2.5 by- weight 
to the starch. 

18. Compositions and materials according to the preceding 
claims, in which the thermoplastic polymer is selected from 
aliphatic or aliphatic-aromatic polyesters obtained by 
polycondensation of hydroxy-acids with 2 or more carbon 
atoms, or from the corresponding lactones or lactides, or 
by polycondensation of a diol with 1-12 carbon atoms with 
a dicarboxylic aliphatic acid or with mixtures thereof with 
dicarboxylic aromatic acids. 

19. Compositions according to Claim 18 in which the polymer 
is a poly-epsilon-caprolactone . 

20. A composition according to Claim 1, wherein the 
composition is selected from the group B) compositions and 
the R ratio is between 40,000 and 110,000. 

21. Compositions according to Claim 20, in which the 
polyester is the product of the polycondensation of an 
aliphatic dicarboxylic acid with a diol with 2 or more 
carbon atoms, or the polycondensation product of an 
aliphatic hydroxy- acid with more than 2 carbon atoms or of 
a lactone or lactide thereof . 

22. A composition according to Claim 21, in which the 
polyester contains units derived from an aromatic dicarbox- 
ylic acid and/or from a mixture of aliphatic dicarboxylic 
acids or of hydroxy-acids. 



23. Compositions according to preceding Claims 21-22, in 
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which the polyester is poly-epsilon-caprolactone , poly- 



caprolactam/butylene adipate . 

24. Compositions according to Claim 22, in which the 
polycaprolactone has a mean viscometric molecular weight 
greater than 100000 and a R ratio of between 40,000 and 
110, 000 . 

25. Compositions according to the preceding claims 21-24 
comprising a plasticiser selected from polyols with 3 or 
more carbon atoms . 

26. Compositions according to Claim 25, in which the polyol 
is selected from glycerol, sorbitol, trimethylol propane 
and pentaerythritol . 

27. Compositions according to Claims 25 and 26, in which 
the quantity of polyol used is from 10 to 100% relative to 
the starch. 

28- A composition according to Claim 1, wherein the 
composition is selected from the group C) compositions, and 
wherein the starch is dispersed in the copolyester matrix 
in the form of particles having average numeral dimension 
less than 1 /xm. 

29. Compositions according to claim 28, wherein the starch 
particles have average numeral dimension less than 0.5 /xm 
and more than 70% of the particles have dimension less than 
0,5 fim. 



epsilon-caprolactone/epsilon-caprolactam, 



poly-epsilon- 



30. Compositions according to claims 28-29 wherein the 
copolyester is obtained by polycondensation of mixtures of 
dicarboxilic aromatic and aliphatic acids with an aliphatic 
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C2-C20 diol . 

31. Compositions according to Claim 30, wherein the 
aliphatic dicarboxilic acid is selected from the group 
consisting of adipic, glutaric and sebacic acids and the 
aromatic acid is terephthalic acid. 

32. Compositions according to Claims 28-30, wherein the 
copolyester is obtained by polycondensation of an aliphatic 
C2-C20 diol with a mixture of a hydroxyacid with more than 
2 carbon atoms or the corresponding lactone with 
terephthalic acid . 

33. Compositions according to claims 28-32, wherein the 
copolyester is selected from the group consisting of 
polyalkylen adipate-polyalkyleneterephthalate , polyalkylen- 
adipate-polyalkylenisophthalate and polyalkylensebacate - 
polyalkyleneterephthalate • 

34. Compositions according to claims 28-33 wherein the 
content of units having an aliphatic structure is comprised 
from 30 to 70% by mols. 

35. Compositions according to claim 28 wherein the copolye- 
ster- amide is selected from the group consisting of poly- 
eps ilon- caprolactone - eps i Ion- caprolactam , poly- alkylenadip - 
ate-epsilon-caprolactam andpolyalkylenesuccinate- epsilon- 
caprolactam. 

36. Compositions according to claims 26 to 35, wherein the 
content of starch is comprised from 5 to 95% by weight and 
the content of the copolyester is from 95 to 5% by weight . 

37. Compositions according to claims 28 to 36 comprising a 
plasticiser selected :from the group consisting of glycerol, 
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sorbitol, polyglycerol , esters and ethers of glycerol, 
sorbitol and polyglycerol; 1 , 3-propandiol and pent aerythri- 
tol. 

38. Compositions according to claims 28 to 37 comprising a 
polymer selected from an aliphatic polyester, cellulose 
acetates , ethylene -vinylalcohol copolymers , ethylene - 
vinylacetate copolymer and polyvinylalcohol in an amount up 
to 3 0% by weight of the composition. 

39. Process for preparing a composition according to the 
preceding claims 28 to 38, comprising extruding the 
components of the composition under conditions wherein the 
content of water is maintained from 1 to 5% by weight 
during the mixing of the components . 

40. A film obtained from the compositions from claims 28- 
38 , 

41. Use of the films according to claim 40 in the manufac- 
ture of nappies, of sanitary towels, of bags and of 
laminated paper. 

42. Use of the films according to claim 40 in the agricul- 
tural field for mulching application. 

43. Use of the compositions of claims from 28 to 39 for the 
manufacture of expanded molded articles usable in packag- 
ing, and of disposable articles. 

44. Films obtained from the compositions A) and B) of claim 
1 or from the compositions of claims 2 to 27. 

45. Use of the film according to Claim 44 in the manufac- 
ture of nappies, of sanitary towels, of bags, of laminated 
paper, of laminates, and of films treated with inorganic 
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products such as silica and aluminium. 

46. Use of the films of Claims 44 in the agricultural field 
and for cellophaning . 

47. Use of the compositions A) and B) of claim 1 and of the 
compositions of the preceding claims 2 to 2 7 for the 
manufacture of expanded materials usable in packaging, and 
of disposable articles. 

48. A material produced from heterophase compositions 
comprising thermoplastic starch and a thermoplastic polymer 
incompatible with starch, in which the starch constitutes 
the dispersed phase and the thermoplastic polymer constitu- 
tes the continuous phase, characterized by a microstructure 
of the dispersed phase in which at least 80% of the 
particles have dimensions smaller than 1 fim. 

49. A material according to Claim 48 in which the average 
numeral particle size is between 0.1 and 0.5 /xm. 

50. A material according to Claim 48 and 49 in film form. 
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